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IN THE CLAIMS 

Please substitute the following listing of doimo for the previous listing of 

claims. 

1 . (Previously presented) A method of etching a silicon-containing 
material on a substrate, the method comprising: 

placing the substrate in a process chamber; and 
providing in the process chamber, an energized gae formed by 
coupling RF or microwave energy to a process gas comprising fluorine-containing 
etching gas, chlorine-containing etching gas and sidewall-passivation gas, the sidewall- 
paooivation gas being a gas other than the fluorine-containing etching gas, wherein the 
volumetric flow ratio of the fluorine-containing etching gas to the chlorine-containing 
etching gas is from about 2:1 to about 8:1. 

2. (Previously presented) A method according to claim 1 wherein the 
silicon-containing material on the substrate comprises regions having different 
compositions, and wherein the volumetric flow ratio of the fluorine-containing etching 
gas, chlorine-containing etching gas, and sidewall-passivation gas is selected to etch 
the regions having different compositions at substantially similar etch rates, 

3. (Original) A method according to claim 2 wherein the sillcon- 
corttaining material comprises polysilicon. 

4. (Original) A method according to claim 3 wherein the regions 
having different compositions comprise dopant in a plurality of concentrations or types. 

5. (Original) A method according to claim 2 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

6. (canceled) 
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7, (Previously presented) A method according to clairn 1 wherein the 
fluorine-containing etching gas comprises one or more of NF3. CF4 or SF©. 

8. (Previously presented) A method according to claim 1 wherein the 
chlorine-containing etching gas comprises one or more of CI2 or HCI. 

9, (Original) A method according to claim 1 wherein the sidewall- 
passivation gas comprises one or more of nitrogen, hydrogen or carbon-monoxide. 

1 0. (currently amended) A method according to claim 9 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing 
etching gas and chlorine-containing etching gas to the volumetric flow rate of the 
sidewall-passivation gas is from 1:1 to about 10:1. 


1 1 . (Previously presented) A method, according to claim 1 wherein the 
process gas is absent HBn Brs or CHgBr. 

1 2. (Previously presented) A method according to claim 1 1 further 
comprising a second etch step in which an energized gas formed from a second 
proceM gas comprising HBr i$ provided in the process chamber. 

1 3. (Previously presented) A method according to claim 12 wherein the 
second process gas further comprises one or more of CI2, He-Oz and CF4. 
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14. (Previously presented) A method of etching a substrate in a 
process chamber while simultaneously cleaning surfaces in the process chamber, the 
method comprising: 

placing the substrate in the process chamber, the substrate 
comprising a silicon-containing material having a plurality of dopant concentrations or 
dopant types; and 

providing in the process chamber, an energized process gas 
formed by coupling RF or microwave energy to a process gas comprising fluorine- 
containing gas, chlorine-containing gas and sidewall-passivation gas, the volumetric 
flow ratio of the fluorine-containing gas to the chlorine-containing gas being from about 
2:1 to about 8:1, whereby the plurality of dopant concentrations or dopant types in the 
silicon-containing material are etched at substantially similar rates. 

1 5. (Previously presented) A method according to claim 14 wherein the 
volumetric flow ratio of the fluorine-containing gas, chlorine-containing gas and sidewall- 
passivation gas, is selected to etch the plurality of dopant concentrations or dopant 
types in the silicon-containing material at etch rates that vary by less than about 5%. 

16. (Canceled) 

17. (Original) A method according to claim 14 comprising at least one 
of the following characteristics (i) the fluorine-containing gas comprises one or more of 
NF3, CF4 or SFg; (ii) the chlorine-containing gas comprises one or more of CI2 or HCI; or 
(iii) the sidewall-passivation gas comprises one or rnore of nitrogen^ hydrogen or carbon 
monoxide. 

18. (Previously presented) A method according to claim 14 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewall-passivation 
gais is froTri about 1:1 to about 10:1. 

SACUENT\APPLIED\CLCHM045s\194S.P3\AMEND.312.doc 


8T/90 39yd 


S31VI00SSV ^ HyNW 


g»o:(ss-uiiii) NoiiVdna , matrnvm t mmmn « c/kdiixd3-oidsn:HAS , Imi mm^ m^^i m ivm mim iv am ml 30Vd 


001945 USA P 03/ETCH/S1LICON/JB1 
Application No: 09/507,629 
Pacr«finMfi 

1 9. (Previously presented) A method according to claim 1 8 wherein the 
process geis is eibsent HBr, Br2 or CH^Br. 

20. (Previously presented) A method according to claim 1 9 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HDr is provided in the process chamber. 

21 . (Previously presented) A method according to claim 20 wherein the 
second process gas further comprises one or more of CI2, He-02 and CF4- 

22-31. (cancelled) 

32. (Previously presented) A method of etching a silicon-containing 
material on a substrate, the method comprising: 

placing the substrate in a process chamber; 

in a first etching stage, providing in the process chamber, an 
energized gas fomied from a first process gas comprising fluorine-containing etching 
gas, chlorine-containing etching gas and sidewall-passivation gas, the sidewall- 
passivation gas being a gas other than the fluorine-containing etching gas, the first 
process gas being absent HBr, Br2 or CHsBr; and 

in a second etching stage, providing in the process chamber, an 
energized gas formed from a second process gas comprising HBr. Br2 or CHsBr. 

33. (Previously presented) A method according to claim 32 wherein the 
silicon-containing material on the substrate comprises regions having different 
compositions, and wherein the first process gas comprises a volumetric flow ratio of 
fluorine-containing etching gas, chlorine-containing etching gas and sidewall- 
passivation gas that is selected to etch the regions having different compositions at 
substantially similar etch rates. 
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34. (Original) A method according to claim 33 wherein the silicon- 
containing material comprises polysilicon. 

35. (Original) A method according to claim 33 wherein the regions 
having different compositions comprise dopant in a plurality of concentrations or types. 

36. (Original) A method according to claim 33 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

37. (Previously presented) A method according to claim 32 wherein the 
first process gas comprises a volumetric flow ratio of fluorine-containing etching gas to 
chlorine-containing etching gas that is from about 2:1 to about 8:1. 

38. (Previously presented) A method according to claim 32 wherein the 
fluorine-containing etching gas comprises one or more of NFs, CF4 or SFe- 

39. (Previously presented) A method according to claim 32 wherein the 
chlorine-containing etching gas comprises one or more of CI2 or I IGL 

40. (Original) A method according to claim 32 wherein the sidewall- 
passivation gas comprises one or more of nitrogen, hydrogen or carbon-monoxide. 

41 . (currently amended) A method according to claim 32 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing 
etching gas and chlorine-containing etching gas to the volumetric flow rate of the 
sidewall-passivation gas is from 1:1 to about 10:1. 

42. (Previously presented) A method according to claim 32 wherein the 
second process gas comprises HBr. 
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43. (Previously presented) A method according to claim 42 wherein the 
second process gas further comprises one or more of CI2, He-Oj and CF 4. 

44. (Previously presented) A method of etching a substrate comprising 
a silicon-containing material having a plurality of dopant concentrations or dopant types, 
the method comprising: 

placing a substrate comprising a silicon-containing material having 
a plurality of dopant concentrations or dopant types in a process chamber; 

in o first etch step, providing in the process chamber, an energized 
gas formed from a first process gas comprising fluorine-containing gas, chlorine- 
containing gas and sidewall-passivation gas, the volumetric flow ratio of the combined 
volumetric flow rate of the fluorine-containing and chlorine-containing gas to the 
volumetric flow rate of the sidewall-passivation gas being from about 1:1 to about 10:1, 
wherein the volumetric flow ratio is selected such that the plurality of dopant 
concentr3tions or dopant types in the silicon-containing material arc ctohod at etch rates 
that vary by less than about 5%; and 

in a second etch step, providing in the process chamber, an 
energized gas formed from a second process gas comprising HBr. 

45. (Previously presented) A method according to claim 44 comprising 
at least one of the following characteristics (i) the fluorine-containing gas comprises one 
or more of NF3. CF4 or SFg; (ii) the chlorine-containing gas comprises one or more of CI2 
or HCI; or (iii) the sidewall-passivation gas comprises one or more of nitrogen, hydrogen 
or cartoon monoxide, 

46. (Previously presented) A method according to claim 44 wherein the 
second process gas further comprises one or more of Ch, He-O^ and CF4. 
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47. (Previously presented) A method of etching a substrate comprising 
a silicon-containing material having a plurality of dopant concentrations or dopant types, 
the method comprising: 

placing a substrate comprising a silicon-containing material having 
a plurality of dopant concentrations or dopant types in a process chamber; 

in a first etching stage, providing in the process chamber, an 
energized gas formed from a first process gas consisting essentially of a fluorine- 
containing gas, a chlorine-containing gas and a sidewall-passivation gas in a volumetric 
flow ratio selected to etch the plurality of dopant concentrations or dopant types at etch 
rates that vary by less than about 5%; and 

in a second etching stage, providing in the process chamber, an 
energiiied g^s formed from a second process gas comprising HBr, Br2 or CHaBr. 

48. (Previously presented) A method according to claim 47 comprising 
at least one of the following characteristics (i) the fluorine-containing gas comprises one 
or more of NF3, CF4 or SFg; (ii) the chlorine-containing gas comprises one or more of Cb 
or HCI; or (iii) the sidewall-passivation gas comprises one or more of nitrogen, hydrogen 
or carbon monoxide. 

49. (Previously presented) A method according to claim 47 wherein the 
second process gas further comprises one or more of Cb. He-02 and CF4. 

50. (previously presented) A substrate etching method comprising; 
plabing a substrate comprising a silicon-containing material in a 

process chamber, the silicon-containing material comprising at least one of silicon 
dioxide, silicon nitride, polysilicon and monocrystalline silicon; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas comprising CF4, chlorine- 
containing gas and sidewail-passivation gas. 
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51 . (Previously presented) A method according to claim 50 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of the CF4, chlorine-containing gas, and 
sidewall-passivation gas is selected to etch the plurality of dopant concentrations or 
dopant types at etch rates that vary by less than about 5%. 


52. (currently amended) A method according to claim 50 wherein the 
volumetric flow ratio of th ^ fluorin e- contain i nQ gas CF^ to the chlorine-containing gas is 
from about 2:1 to about 8:1 . 

53. (Previously presented) A method according to claim 50 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the CF4 and chlorine- 
containing gas to the volumetric flow rate of the sidewall-passivation gas is from 1:1 to 
about 10; 1. 

54. (Previously presented) A method according to claim 50 comprising 
at least one of the following characteristics (i) the chlorine-containing gas comprises one 
or more of CI2 or MCI; or (ii) the sidewall-passivation gas comprises one or more of 
nitrogen, hydrogen or carbon monoxide. 

55. (Previously presented) A method according to claim 50 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber 
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66. (previously presented) A substrate etching method comprising: 
placing a substrate comprising a silicon-containing material in a 
process chamber, the silicon-containing material comprising at least one of silicon 
dioxide, silicon nitride, polysilicon and monocrystalline silicon; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed by coupling RF or microwave energy to a process 
gas comprising fluorine-containing etching gas, chlonne containing etching gas 
comprising one or more of Cia and HCI, and sidewall-passlvation gas compriising a gas 
other than the fluorine-containing etching gas, 

57- (Previously presented) A method according to claim 56 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of the fluorine-containing etching gas, 
chlorine-containing etching gas, and sidewall-passivation gas is selected to etch the 
plurality of dopant concentrations or dopant types at etch rates that vary by less than 
about 5%. 

58. (Previously presented) A method according to claim 56 wherein the 
volumetric flow ratio of the fluorine-containing etching gas to the chlorine-containing 
etching gas is from about 2:1 to about 8:1 . 

59. (currently amended) A method according to claim 56 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing 
etching oas and chlorine-containing etching gas to the volumetric flow rate of the 
sidewall-passivation gas is from 1:1 to about 10:1. 

00. (Previously presented) A method according to claim 56 comprising 
at least one of the following characteristics (i) the fluorine-containing etching gas 
comprises one or more of NF3, CF4 or SFe; or (ii) the sidewall-passivation gas 
comprises one or more of niUuyeri, hydrogen or carbon monoxide, 
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61 . (Previously presented) A method according to claim 56 further 
oomprising a second etch step in which an energized gas formed from a second 
process gas comprisitig HBr is provided in the process chamber, 

62. (previously presented) A substrate etching method comprising; 
placing a substrate comprisirig a silic;on-containing material In a 

process chamber, the silicon-containing material comprising at least one of silicon 
dioxide, silicon nitride, polysilicon, and monocrystalline silicon; and 

eluhing the silicon-containing material by providing in the process 
chamber an energized gas formed from a process gas comprising CF4, CI2 and N2. 

C3 (Previously presented) A method according to claim 62 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of CF4, CI2 and N2 is selected to etch the 
plurality of dopant concentrations ui dopant types at etch rates that vary by less than 
about 5%. 

64, (Previously presented) A method according to claim 62 wherein the 
volumetric flow ratio of CF4 to Cl^ is from about 2:1 to about 8:1 . 

05. (Previously presented) A method according to claim 62 wherein the 
volumetric flow ratio of the combined volumetric flow rate of CF4 and GI2 to the 
volumetric flow rate of N2 is from 1 :1 to about 1 0: 1 . • 

66. (Previously presented) A method according to claim 62 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber. 


S Vrj IPNTVkPPLIEDVCLCHVl945s\1946.PS\AMEND.312.doc 


g$-to:(ss-uiui) Noiiviino « 08£8scst in:ais3 « 90C6;z8:siNa « ca-dnxda'OidSfliiiAs . \mi mm m^i] m mim iv oADii , im mi 


001945 USA P 03/ETCH/SILICON/JBl 
Application No: 09/507,62^ 
Page 1£ of 16 

67. (Previously presented) A substrate etching nnethod comprising: 
placing a substrate comprising a siNcon-containing materia! In a 

process cliamber; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas consisting essentially of CF4, CI2 
and Nz- 

68. (Previously presented) A method according to claim 67 wherein the 
silicon-containing material compribbs a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of CF4, Cl^ and N2 is selected to etch the 
plurality of dopant concentrations or dopant types at etch rates that vary by less than 
about 5%, 

69. (Previously presented) A method according to claim 67 wherein the 
vo/umetric flow ratio of CF4 to CI2 is from about 2: 1 to about 8: 1 . 

70. (Canceled) 

71 . (Previously presented) A method according to claim 67 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber. 

72. (Previously presented) A substrate etching method comprising; 
placing the substrate in a process chamber; 

in a first etching stage, providing in the process chamber, a first 
energized gas formed from a first process gas comprising CF4, chlorine-containing gas 
and sidewall-passivation gas; and 

in a second etching stage, providing in the process chamber, a 
second energized gas formed from a second process gas comprising a bromine- 
containing gas. 
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73. (Previously presented) A method according to claim 72 wherein the 
bromine-containing gas comprises HBr, Br2 or CHaBr. 

74. (Previously presented) A method according to claim 72 wherein the 
bromine-containing gas comprises HBr. 

75. (Previously presented) A method according to claim 72 comprising 
at least one of the following characteristics (i) the chlorine-containing gas comprises one 
or more of Cf2 or I ICI; or (ii) the siclewall-paabivation gas comprises one or more Of 
nitrogen, hydrogen or carbon monoxide. 

76. (Previously presented) A substrate etching method comprising: 
placing the substrate in a process chamber; and 

in a first etching stage, providing in the process chamber, a first 
energized gas formed by coupling RF or microwave energy to a first process gas 
comprising fluorine-containing etching gas, chlorine-containing etching gas, and 
sidewall-passivation gas comprising a gas other than the fluorine-containing etching 
gae; and 

In a second etching stage, providing in the process chamber, a 
second energized gas formed from a second process gas comprising bromine- 
containtng gas. 

77. (Previously presented) A method according to claim 76 wherein the 
bromine-containing gas comprises HBr, Br2 or CH3B1. 

78, (Previously presented) A method according to claim 76 wherein the 
chlorine containing etching gas comprises one or more of CI2 and HCL 

79, (Previously presented) A method according to claim 78 wherein the 
bromine-containing ga$ comprises HBr. 
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80. (Previously presented) A method according to claim 76 comprising 
at least one of the following characteristics (1) the fluorine-containing etching gas 
comprises one or more of NF3, CF4 or SFb; or (11) the $idewa[l-passivation gas 
comprises one or more of nitrogen, hydrogen or carbon monoxide. 

81 . (Previously presented) A substrate etctiing method (;urnprising: 
placing the substrate in a process chamber; and 

providing in the process chamber, an energized gas formed from a 
process gas consisting essentially of CF4, CI2 and N2, wherein 11 le volumetric flow ratio 
of the combined volumetric flow rate of CF4 and Cis to the volumetric flow rate of N2 is 
from about 1:1 to about 10:1. 

82. (Previously presented) A method according to claim 81 further 
comprising a second etching stage in which an energized gas formed from a second 
process gas comprising bromine-containing gas is provided in the uharnber. 

83. (previously presented) A substrate etching method comprising; 
placing a substrate comprising a silicon-conlainiug layer in a 

process chamber, the silicon-containing layer consisting essentially of metal silicide; 
and 

etching the silicon-containing layer by providing in the process 
chamber, an energized gas formed from a process gas comprising CF4, chlorine- 
containing gas and sidewall-passivation gas. 
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84. (previously presented) A substrate etching method comprising: 
placing a substrate comprising a silicon-contarning layer in a 

process chamber, the eilicon-containing layer consisting csGcntially of metal ailicide; 
and 

etching the silicon-containing layer by providing in the process 
chamber, an energized gas formed by coupling RF or microwave energy to a process 
gas comprising fluorine-containing etching gas, chlorine containing etching gas 
comprising one or more of Claand HCl, and sidewall-passivation gas comprising a gas 
other than the fluorine-containing etching ga^. 

85. (previously presented) A substrate etching method comprising: 
placing a substrate comprising a silicon-containing layer in a 

process chamber, the silicon-containing layer consisting essentially of metal sillcide; 
and 

etching the eilicon-containing layer by providing in the process 
chamber, an energized gas formed from a process gas comprising CF4, CI2 and N2 
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